The investigation purpose of this research is to monitor the level of imagination of pupils in the fifth grade as a result of implementation of the creativity formation program. The urgency of this research is caused by the fact that imagination is unimportant component of creativity. The research was conducted within the framework of the theory of measurement of latent variables based on the Rasch model. It is shown that the questionnaire possesses good differentiating ability and corresponds to the levels of pupils' imagination. Measurement of pupils' imagination on the linear scale allows to quantitatively estimate in detail the efficiency of the creativity formation program. As a result of implementation of the creativity formation program, the level of pupils' imagination has increased. Results of ANOVA have shown that the level of imagination of girls has risen more than level of imagination of boys. The creativity formation program has appeared more interesting for girls than for boys. So the creativity formation program should be revised-it should be interesting not only for girls, but also for boys. For increasing the precision of measurement of level of imagination there is a need to increase number of indicators.
Introduction 1.
Development of creative abilities of pupils is dictated by the present stage of development of education system and society. Creativity, more than ever, is the competitive advantage of the human brain. Individuals without creativity will be left behind in a world in which non-creative thought can be automated, but creative solutions to problems are at a premium (Abbott, 2010) . Today it is inexpedient to teach the person to do work with which it is possible to replace with machine work. Therefore, special attention is given to the development of creative and creative thinking. Imagination is one of the main aspects of the creativity.
There are many Russian and foreign scientists devoted to studying broad aspects of creativity -its essence, importance, formation, connections with other traits, estimation and many others (Beghetto, 2013; Epstein, 2012; Starko, 2014; Tunik, 2002) . Valuable contribution to the development of both theory and practice of creative training were made by R. A. Begetto (2013) and A.I. Starko (2014) .For more profound research of creativity there is a need in quantitative estimation of this construct (latent variable). Some aspects of this trait were measured within the framework of the theory of latent variables (Maslak & Rybkin, 2014) .
Imagination is an important component of creativity and, in large degree, defines the creativity. Therefore, formation, measurement, and monitoring of pupils' imagination is an important task.
Objectives

2.
The purpose of this investigation is to establish a unidimensional interval scale for latent variable "imagination" in order to measure and monitor pupils' imagination before and after the implementation of the creativity formation program. The developed program was used in secondary school for 5 th grade pupils during geography and history classes (Rybkin, 2015) .
Research Question 3.
For achievement of the given purpose it is necessary to:
-Explore the possibility that indicators (items) of questionnaire coherently define a latent trait "imagination" with linear measurement properties;
-Measure on a linear scale the level of development of pupils' imagination before and after creativity program implementation;
-Carry out multifactor analysis of variance of the estimates of pupils' imagination before and after the implementation of the creativity program; -Consider factors influencing pupils' imagination.
Methodology and Research Design 4.
Pupils' imagination was measured by means of the same questionnaire before and after implementation of the creativity formation program. Initially the questionnaire consisted of twelve items (Tunik, 2002) . Table 1presents this questionnaire. There are a lot of things with which I would like to experiment 7
If I have found the answer to a question once, I will adhere to it, instead of searching for other answers 8 I like to investigate old suitcases and boxes simply to look at their content 9
It is interesting to solve puzzles and play games in which it is necessary to predict further steps 10 I am interested indifferent mechanisms; I like to analyze at how they work 11 I like to thumb through books and magazines simply to look at them 12 I like to ask questions about things on which other people do not reflect The pupils were asked to rate the degree of agreement with each item; the rating criteria was a four point Likert scale:
3= Strongly Agree 2 = Agree 1 = Neutral 0 = Disagree In the survey 80 5-grade pupils of the secondary school were used. Measurement of pupils' imagination was carried out within the framework of the theory of latent variables based on Rasch model (Rasch, 1960) . This method has well proved itself at the decision of many problems in social systems (Maslak et. al., 2005; Maslak & Rybkin, 2014) .
Data of the survey was transformed to linear measures with a Rasch model for rating scales, which computes a log-odds transformation of indicators and objects (pupils), then computes differences between indicators and objects also guided by the one-parameter logistic function to establish a common dimension (Wright and Masters, 1982) . A simple mathematical model is implemented for this transformation:
Where n = object's location parameter on the imagination latent trait, i = indicator location parameter on the latent trait, and τ = rating scale thresholds. Πnixis the probability that any indicator iwill be coded X for any object n where X takes a value from a fixed range (j = 0, 1, 2, 3), m = number of steps for an indicator, and k = ith step. The conformability of raw data to mathematical expectations was assessed with a Chi-square derived fit analysis of indicator and institutions residuals (Wright & Masters, 1982) .
For data processing RUMM2020 software was used (Andrich et. al., 2005) . The priority when measuring a latent variable was the estimation of quality of the measuring tool, namely compatibility of items. This is checked on the basis of the Chi-square criterion. Several initial runs of Rasch analysis were performed and two indicators (item 2 "Usually I ask questions if I do not know something" and item 8 "I like to investigate old suitcases and boxes simply to look their content") were incompatible with Rasch model and were excluded from the questionnaire.
Results of the Analysis and Discussion 5.
It has appeared that the empirical value of the Chi-square statistics of the remained indicators surpasses nominal value 0.05 that proves the compatibility of a set of items and its applicability for measurement of a latent variable "imagination". Table 2 presents statistical characteristics of items. Items in this table are ordered on their location (the second column) on the scale "imagination" -from the least value (-0.316 logit) to the greatest (+0.855 logit). Standard error characterizes the precision of item estimation (the third column). The fourth and fifth columns contain the Chi-square statistics and its empirical significance. 
Characteristic of the questionnaire as a measuring tool
Source: Own analysis
As can be seen in Table 2 , all indicators have a significance value of more than 0,05. Therefore, it is possible to draw a conclusion that all indicators are compatible, and this set of indicators can be considered as a tool for measuring pupils' imagination.
It is of interest to consider two distinct items: the "easiest" and the most "difficult". Graph 1 elaborates the results of the "easiest" indicator 10 "I am interested in mechanisms; I like to analyze at how they work", which has a chi-square fit statistic having a p-value of 0,090. The "easiest" indicator is the indicator that differentiates pupils with low level of imagination better than others. This is confirmed by low value of location of the indicator (-0,333 logits).
Graph 3. Map of estimates of pupils and indicators on the scale "imagination"
Source: Own analysis
In graph 3, persons correspond to pupils and items correspond to indicators. These results show that indicators defining imagination well-targeted on pupils without ceiling or floor effects.
Indicators, in general, appear to distribute well across the latent trait. Results show that indicators targeted the objects with a range between -1,50 and 2,00 logits, SD = 0,37. Estimates of pupils' imagination distribute from -1,00 to 2,00 logits. Mean estimate of pupils' imagination equals to 0,25, SD = 0,51. Although data variability is modest, SD = 0,51, object separation index is high and equals 0,75.
Analysis of factors influencing pupils' imagination
According to the research objective, we will consider factors that influence pupils' imagination.
-Factor A -efficiency of the creativity formation program which is estimated as a difference of pupils' imagination after and before the implementation of the program. In statistical terms the factor varies at two levels (before implementation of the program and after implementation of the program).
-Factor B, -class, -varies at three levels (5 , 5D, and 5C classes); -Factor C, -gender of the pupil, -varies at two levels (girl and boy).
The response (target parameter) Y is pupils' imagination. All these factors are qualitative ones, so for processing of results of the survey analysis of variance was used. Results of the ANOVA three-way based on three-way complete model are presented in Table 3 . 
Source: Own analysis
The results presented in Table 3 show that in this investigation the most important source of variance, factor A, is statistically significant (p=0,042<0,05).It proves the effectiveness of the developed creativity formation program. Table 4 presents pupils' imagination estimates before and after the implementation of creativity formation program. 
Pupils' imagination estimates have increased after implementation of the creativity formation program from 0,161 logits to 0,327 logits. Factor B (class) is nonsignificant (p= 0,803 >0,05). Table 5 presents results of measurement of pupils' imagination estimates depending on class. 
As it can be seen from Table 5classes differ from each other. Pupils of the class 5B have the highest level of imagination (0,280 logits), pupils of the class 5C have the least level of imagination (0,216 logits), but this difference is statistically insignificant. Table 6 presents results of measurement of pupils' imagination estimates depending on their gender. Source: Own analysis Table 6 shows that, on average, boys have a higher level of imagination (0,282 logits) than girls (0,206 logits), but this difference is non significant. A very interesting finding in the investigation is the significance of the interaction AC. It means that the effect of the creativity formation program depends on gender of pupils (Table 7) . Source: Own analysis Data in Table 7 reveal inconsistent dynamics. On the one hand, there is the considerable growth of imagination of girls (from -0,002 to 0,413 logits), and on the other hand -a small decrease of imagination of boys (from 0,323 to 0,241 logits). Illustration of this effect is shown in graph 4.
Graph 4. Effect of the creativity formation program on girls and boys (interaction AC)
Source: Own analysis
As it can be seen from the graph 4, the effect of the creativity formation program depends on gender of the pupils. The imagination of girls increase but imagination of boys decreases in some degree. A possible explanation of this effect is that the developed creativity formation program is of more interest for girls, than for boys. But as a whole the program has shown its efficiency.
Conclusion
6.
This research appears to be the first attempt to construct a unidimensional linear scale for trait "imagination". Compared with the approach of evaluating imagination by interpreting raw observations on indicators, the Rasch model approach to measuring imagination has several important advantages. Firstly, a single measure of trait imagination can be constructed from a large number of different indicators. Secondly, the estimated Rasch measures are on a linear scale, so it is possible to quantitatively compare and monitor pupils, classes, schools, etc. Thirdly, more indicators lead to greater precision of measurement of the trait. Lastly, the estimated measures are successfully used for efficiency estimation of the developed creativity formation program, and for providing information useful for making decisions in school educational policy.
